Estimates of the net economic value for bass, trout and walleye fishing, deer, elk and moose hunting, and primary nonresidential wildlife watching based on contingent-valuation questions from the 1996 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation are presented in this report for selected groupings of states.
States were classified as having primarily bass fishing, primarily trout fishing or primarily walleye fishing. Based on these classifications, anglers were asked to answer a contingent-valuation question for either their bass or their trout or their walleye fishing during 1996. Bass fishing refers to smallmouth and largemouth bass and excludes white bass, spotted bass, striped bass, striped bass hybrids, and rock bass. Trout fishing refers to all freshwater species commonly known as trout.
Likewise, states were classified as primarily deer hunting, primarily elk hunting or primarily moose hunting. Based on these classifications, hunters were asked contingent-valuation questions for their 1996 hunts.
People who took trips to watch wildlife at least one mile from their residence were asked a contingent-valuation question for these activities during 1996.
Net economic values are developed for current resource conditions, and marginal net economic values are also developed for changes in angler catch rates and changes in hunter harvest rates. The net economic values reported here are appropriate measures of economic value for use in cost-benefit analyses, damage assessments, and project evaluations.
I. Introduction
development of valuation estimates that are specific to states where the activities occurred rather than being specific to residents of a state who may or may not have participated within their state of residency.
While these design advantages were implemented to improve the usefulness of the valuation data, reduced sample sizes and survey implementation procedures prevented us from developing state specific valuation estimates as was done in 1991. Rather, states had to be grouped in order to develop statistically significant estimates of value. These groupings are explained in Section IV.
In the following section we discuss the conceptual framework for net economic values of wildlife-related recreation, differentiating between net economic values and economic impacts. A discussion of the contingent-valuation questions and the procedures used to analyze the contingent-valuation data are presented in the third section. The groupings of states are presented in the fourth section. Net economic value estimates are reported in the fifth section. The sixth section contains a discussion of how to use the value data presented in this report and concluding comments are presented in the last section.
The National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (Survey hereafter) is the only source of data on human use of wildlife resources that is collected on a consistent, state-by-state basis. The first time net economic value data were collected was in the 1980 Survey, and this effort was repeated in the 1985, 1991 and 1996 Surveys. Estimates of net economic value for bass, trout and walleye fishing, deer, elk and moose hunting, and primary nonresidential wildlife watching derived from contingent-valuation questions in the 1996 Survey are presented in this report. Bass fishing refers to smallmouth and largemouth bass and excludes white bass, spotted bass, striped bass, striped bass hybrids, and rock bass. Trout fishing refers to all freshwater species commonly known as trout. Primary nonresidential wildlife watching refers to trips at least one mile from home taken for the primary purpose of observing, photographing, or feeding wildlife (wildlife watching hereafter).
In the 1991 Survey, states were assigned fishing status as either primarily bass fishing or primarily trout fishing. A person who lived in a bass state was asked a bass fishing valuation question and was not asked a trout valuation question, and vice versa for a person who lived in a trout state. In 1996, selected states in the upper Midwest were designated as walleye states. In 1991, all states were designated as deer hunting and in 1996 selected states in the northwest and northern Rocky Mountains were designated as elk states and Alaska was designated as a moose state. State species designations for fishing and hunting valuation questions are identified in Section IV.
An additional change between the 1991 and 1996 contingent-valuation sections of the Survey deals with respondents assigned residency status. When a person answered a valuation question in the 1991 Survey, their valuation response was assigned to their state of residence. Thus, a person from Michigan who hunted deer would have their deer valuation response assigned to Michigan even if they hunted deer in another state (e.g., mule deer in Colorado). In the 1996 Survey, valuation responses were assigned to the state where the activity occurred. Thus, with the example above, the valuation response by a person from Michigan who hunted deer in Colorado would be assigned to Colorado.
A third change between the 1991 and 1996 Surveys is the number of valuation questions respondents answer. In 1991, respondents could answer one question each for fishing, hunting and wildlife watching. In 1996, each respondent could answer up to four fishing valuation questions, four hunting valuation questions, and two wildlife watching valuation questions.
Using fishing as an example, if a respondent fished for the designated species in their state of residence, they were asked a valuation question for that species in their state of residence. A person from Georgia (a designated bass state), who fished for bass in Georgia, would be asked a bass valuation question for their bass fishing in Georgia. The survey also identified individuals who fished for bass, trout or walleye in designated bass, trout and walleye states other than their state of residence. If a respondent fished for a designated species they were asked a valuation question for that species. If a person fished for a species in two or more states outside their state of residence that were designated for the species, one of those states was randomly chosen and valuation questions were only asked for that state. The same pattern was used for the hunting and wildlife watching questions.
These changes were implemented to improve the usefulness of the valuation data for states. Including walleye fishing and elk and moose hunting valuation questions allowed states to obtain valuation data for the species they felt was most relevant for their management purposes. Clarifying the residence status of participants allowed for the In 1996 more than 35 million Americans 16 years of age and older took trips to fish and spent more than $15 billion on trip-related expenditures. Expenditures are a useful indicator of the importance of sport fishing activities to local, regional, state and national economies, but expenditures (economic impacts) do not measure the economic benefit to individual participants. Net economic value, or consumer surplus, is the appropriate economic measure of the benefit to individuals from participation in wildlife-related recreation (Bishop, 1984; Freeman, 1993; Loomis et al., 1984; McCollum et al., 1992) . Net economic value is measured as participants' "willingness to pay" above what they actually spend to participate. The benefit to society is the summation of willingness to pay across all individuals.
There is a direct relationship between expenditures and net economic value, as shown in Figure 1 . A demand curve for a representative angler is shown in the figure. The downward sloping demand curve represents marginal willingness to pay per trip and indicates that each additional trip is valued less by the angler than the preceding trip. All other factors being equal, the lower the cost per trip (vertical axis) the more trips the angler will take (horizontal axis). The cost of a fishing trip serves as an implicit price for fishing since a market price generally does not exist for this activity. At $60 per trip, the angler would choose not to fish, but if fishing were free, the angler would take 20 fishing trips.
At a cost per trip of $25 the angler takes 10 trips, with a total willingness to pay of $375 (area acde in Figure 1 ). Total willingness to pay is the total value the angler places on participation. The angler will not take more than 10 trips because the cost per trip ($25) exceeds what he would pay for an additional trip. For each trip between zero and 10, however, the angler would actually have been willing to pay more than $25 (the demand curve, showing marginal willingness to pay, lies above $25).
The difference between what the angler is willing to pay and what is actually paid is net economic value. In this simple example, therefore, net economic value is $125 (($50 -$25) 10 ÷ 2) (triangle bcd in Figure 1 ) and angler expenditures are $250 ($25 × 10) (rectangle abde in Figure  1 ). Thus, the angler's total willingness to pay is composed of net economic value and total expenditures. Net economic value is simply total willingness to pay minus expenditures. The relationship between net economic value and expenditures is the basis for asserting that net economic value is an appropriate measure of the benefit an individual derives from participation in an activity and that expenditures are not the appropriate benefit measure.
Expenditures are out-of-pocket expenses on items an angler purchases in order to fish. The remaining value, net willingness to pay (net economic value), is the economic measure of an individual's satisfaction after all costs of participation have been paid.
Summing the net economic values of all individuals who participate in an activity derives the value to society. For our example let us assume that there are 100 anglers who fish and all have demand curves identical to that of our typical angler presented in Figure 1 . The total value of this sport fishery to society is $12,500 ($125 × 100). 
II. Measures of Economic Value
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Note that we have purposely excluded angler expenditures from the computation of societal benefits. Because individuals spend all of their income, with savings being a form of expenditure, angler expenses are not counted as benefits from a national accounting perspective. Money that is not spent for fishing at a particular site will be spent for fishing at another site or might be spent on an entirely different activity (e.g., attending a baseball game). Thus, any change in expenditures is simply a transfer from one subgroup of society to another subgroup.
There are very limited conditions under which expenditures might be counted as benefits (McCollum et al., 1992 Fishing, hunting and wildlife-watching expenditures are recorded in the National and State reports generated from the 1996 Survey. Economic impacts of fishing, hunting, and wildlife watching are documented in separate reports. 1 In this report we present net economic values, which are appropriate measures of value for any benefit-cost evaluation of a wildlife project. Net economic values can enter these analyses as either benefits gained for improvements or benefits lost due to decrements. Expenditures should only enter into analyses to the extent that projects are regional or local in nature, and expenditures by participants would clearly increase or decrease in the study area as a consequence of the proposed wildlife management decisions.
The example we developed for sport fishing could have been developed in the context of hunting or wildlife watching. The basic concept of net economic value is the same for all three activities.
Net economic values are estimated using contingent valuation (Mitchell and Carson, 1989) . Contingent valuation is a direct questioning approach by which individuals are asked to reveal the value they place on an item or activity within a survey setting. The contingent-valuation questions were asked using the dichotomous-choice format (Bishop, Heberlein, and Kealy, 1983; Cameron, 1988; Hanemann, 1984; McConnell, 1990) . Respondents were asked whether they would pay a fixed dollar amount to participate in an activity. The dollar amounts and respondents' "yes/no" responses are used to infer the mean values respondents place on each activity.
Respondents were asked to report their total trip expenses to participate in an activity during 1996, which is the expenditure rectangle abde in Figure 1 . Respondents' expenditures were used for what is called the payment vehicle in the contingent-valuation questions (Mitchell and Carson, 1989) . The payment vehicle is the mechanism by which respondents can express the net economic value they place on the activity being evaluated.
Taking bass fishing as an example, respondents were asked to recall their total number of bass fishing trips, bass caught, average length of bass caught, and their total trip expenditures for 1996 before answering the contingentvaluation question. The wording of the valuation question was:
Fishing expenses change over time. For example, gas prices rise and fall. Would you have taken any trips to fish PRIMARILY for largemouth or smallmouth bass during 1996 in [state of reference] if your total costs were $________ more than the amount you just reported?
Response categories were yes or no. Note: respondents were only asked to value fishing trips where bass fishing was the "primary" activity. The trout and walleye fishing questions were exactly the same except "trout" or "walleye" were substituted for "bass" in the question. Similar valuation questions were employed for deer, elk and moose hunting, and wildlife watching. The fishing, hunting and wildlife watching valuation sections of the 1996 Survey are replicated in Appendix A. Dollar amounts in the valuation questions were developed using estimated probit equations from contingent-valuation responses to the 1991 Survey (Waddington, Boyle and Cooper, 1994, Appendix D) and the procedure developed by Copper (1993) for assigning dollar amounts to dichotomous-choice questions. Walleye fishing and elk and moose hunting values were not estimated in the 1991 surveys. In order to develop bid amounts for states where these activities were to be valued in 1996, the estimation results for the 1991 activity were used as a best approximation. For example, deer hunting was valued in Alaska in 1991 and moose were valued in 1996; the deer hunting valuation results were used to develop bids for the moose hunting valuation question. The same procedure applies to states where walleye fishing and elk hunting were valued in 1996.
Responses to the contingent-valuation questions are used to estimate probit equations as formulated by Cameron and James (1987) . The estimation of these equations used respondents' "yes/no" responses as dependent variables, and the dollar stimulus and other independent variables. Explanatory variables included in the final estimation are presented in Table 1 .
The fishing equations include the dollar amount from the valuation question (Bid), the number of fish the anglers caught (# Bass, # Trout or # Walleye) during 1996, and the average length of the fish caught during 1996. When states were grouped into regions for data analysis, some regions included both bass and trout states so a species variable (Species) distinguishes between these states. Walleye states were grouped as a unique region so there is no overlap with walleye states. The resident variable indicates whether the valuation response was for a resident (=1) or nonresident (=0) of the state the valuation response applies to. Figure 1 , are not appropriate. Rather, a change in quality shifts the demand curve, thereby resulting in a change in net economic value (Figure 2 ). In these instances, the change in net economic value is the appropriate benefit measure.
III. Estimating Net Economic Values
For example, assume a management activity will increase catch rates for anglers by 10 percent. This change in the resource results in a shift of the demand curve upward and to the right, as presented in Figure 2 . The benefit to the angler of this increase in catch rate is the area cfgd. Estimation of this area is possible by including harvest rates as explanatory variables in the estimated probit equations.
Responses to the contingent-valuation questions are analyzed by estimating probit equations using weighted maximum likelihood procedures (Cameron, 1988; Greene, 1992) . Maximum likelihood estimation is used because the dependent variable is discrete (0/1) and the estimation is weighted because the Survey is conducted with a probability sample where observations have unequal probabilities of being selected into the sample. The estimated probit equations are used to derive estimates of average net economic value per year for each activity. Ninety percent confidence intervals are developed for these averages (Cameron, 1991) . A discussion of the estimation procedures is presented in Appendix B. 
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As noted above, valuation questions were added for walleye fishing and elk and moose hunting in the 1996 Survey. In addition, selected states had their bass or trout designations reversed; Massachusetts and Rhode Island were switched from being trout states to being bass states and New Jersey was switched from a bass state to a trout state. The species designations for the fishing valuation questions are presented in Figure 3 and the hunting species designations are presented in Figure 4 .
While valuation estimates were reported by state for the 1991 Survey, and the 1996 Survey was customized to allow more species-specific valuation at the state level, several issues prevented us from reporting state-specific valuation estimates using contingent-valuation responses from the 1996 Survey.
The first issue is that the overall sample size of the Survey was smaller in 1996 than 1991, with the consequent reduction in state subsamples. This was done to reduce the cost of the survey. Second, the survey implementation procedure required that we develop bids for all potential respondents prior to the survey implementation. In the application of the survey, valuation questions and bids were only applied to people who actually qualified to answer the valuation questions. Thus, the actual allocation of bids to respondents (number of bids at each bid amount) was different than the original bid designs. Finally, the bid design procedure developed by Cooper (1993) tends to cluster bids near the median. With small sample sizes, bid allocations that do not represent the initial designs, and bid amounts clustered near the presumed median resulted in relatively flat contingent-valuation response functions to the bid amounts.
The consequence was coefficients on the For the hunting analysis the elk states are also maintained as distinct regions ( Figure 4 ) and Alaska, the only state where moose is valued, is maintained as a distinct one-state region. These unique groupings imply that it is not necessary to have a variable designating walleye fishing or elk and moose hunting when analyzing the data using the U.S. Fish and Wildlife Regions and the U.S. Bureau of Census Regions.
IV. Species Designations of States and Groupings of States for Data Analyses
In addition, representatives of the U.S. Fish and Wildlife Service proposed groupings of states for bass and trout fishing, deer hunting and wildlife watching that they thought might be more useful than the U.S. 3 Hunting (deer, elk and moose) and wildlife watching days represent all days taken to participate in these activities. Wildlife watching is defined as any trip at least one mile from home taken for the primary purpose of observing, photographing, or feeding wildlife.
As noted above, the data were analyzed by grouping states into various regions. We focus the discussion in the text on the U.S. Fish and Wildlife Service Management Regions and report results for other regions in the tables.
Fishing
Regional estimates of net economic value per year with ninety percent confidence intervals are shown in Table 2 . Computed net economic values per day are reported in the last column of Table 2 . Estimates by region are reported for bass, trout, and bass and trout combined. The species for which value estimates apply are denoted in the second column of the table. Regions for which value estimates are not reported had computed means that were negative. The computed mean for the walleye region was negative so we do not report a walleye value.
We suspect this negative estimate is due to the sampling issues discussed in the previous section and do not reflect negative or zero values for fishing. USFWS photo values of $6 and $38. Although Regions 2 and 6 include both bass and trout states, only combined estimates are reported because the coefficients on the species variables in the probit equations for these regions were not significantly different from zero. The estimate for Region 2 should be interpreted with caution as the mean is very large, the bid coefficient was insignificant in the probit equation, and the confidence interval contains the origin.
Net economic value per year, average number of fish caught per angler per year, and the marginal value of catching an additional fish are presented in Table  3 . The marginal values show the change in net economic value per year that would result from changing the average catch rate by one fish per year.
The coefficient on "fish caught" was significantly different from zero in the probit equations for five of the seven U.S. Fish and Wildlife Service Regions. The marginal net economic value of catching a fish ranges from $0.24 (Region 7) to $4.85 (Region 3). 
Deer Hunting
Regional estimates of net economic value per year with ninety percent confidence intervals for hunting are presented in Table 4 . Computed net economic values per day are reported in the last column of Table 4 .
Net economic values for five of the U.S. hunting is not reported for Region 1 because the mean economic value per year is negative. The interpretation of this negative mean is the same as discussed for the fishing results above. 1 Estimated bid coefficient is not significantly different from zero (see Table C-3) . 2 Value not reported because estimated mean is negative.
Wildlife Observation
Regional estimates of net economic value per year with ninety percent confidence intervals for wildlife watching are presented in Table 6 . The last column of The second caveat relates to whether the accident diminishes fishing quality after the lake has been reopened to fishing, perhaps due to a reduction in the biomass of the fish stock. In this case the $7,200 is an underestimate of the loss and it is necessary to estimate the reduction in value due to the change in the quality of the fishery. This is an application where the marginal values can play a role.
Let us assume that trout fishing on the lake is closed for one year, substitution is reflected in the contingent valuation responses and the catch rate is reduced by 10 percent next year when the fishery is reopened. The fishery returns to normal in the third year. The loss in the first year is the $7,200. Assume 300 anglers fish the lake in the second year. The loss in the second year is $3,286 (0.10 × 37 × 2.96 × 300). Referring to Figure 2 , the 10 percent reduction would shift the demand curve to the left, portraying a loss in the net economic value. In this example the loss per angler is $10.95 (0.10 × 37 × 2.96). This loss is computed by multiplying the 10 percent reduction in catch rates by the average catch rate (37 trout per year per angler) by the marginal value of a trout ($2.96 per fish per angler) ( Table 3 ). The total loss is $10,486 ($7,200 + $3,286) .
Although unrealistic in its simplicity, the example does aid in the understanding of how to use the value estimates. Similar examples could be developed for actions that affect bass fishing, and can be to applied to deer hunting and wildlife watching. We do not report marginal values for wildlife watching. The key issues that must be understood are: 
Hunting Economic Evaluation
In the next few questions, I will ask you about ALL your trips taken during the ENTIRE (1) ____Yes
The procedures used to estimate the net economic values and standard errors that are presented in the main body of this report are described in this appendix. This discussion is divided into three sections: 1) estimation of net economic values (willingness to pay); 2) estimation of the probit coefficients; and 3) confidence interval estimation.
Estimation of the Net Economic Values
The net economic values presented in this report are derived using the censored normal probit approach (Cameron, 1988; . Estimates of net economic values using this approach are identical to those derived using Hanemann's linear random utility model (Hanemann, 1984; . A comparison of these two approaches is made in McConnell (1990) .
The censored normal regression model assumes that WTP can be represented as 1)
where WTP i is the respondent's true unobserved value and the disturbance term u i is identically and independently disturbed normally with mean 0 and dispersion parameter β. Because the censored normal approach allows WTP to be modeled as a linear function of the explanatory variables, β i can be interpreted as the change in WTP for a unit change in x i , which is an interpretation that cannot be made of conventional probit coefficients. Cameron (1991) details how the β coefficient vector (which excludes the bid coefficient) can be calculated from a conventional logit regression (which includes the bid vector as an explanatory variable).
Taking the expected value of WTP in Equation (1) yields 2)
For this report, Gauss programs developed by Cooper were used to estimate the β's.
Estimation of the Probit Coefficients
The coefficients described in section III of this report are estimated using a maximum likelihood estimation routine. The log-likelihood function is 3)
where y i , i=1,…,N, is the dependent dummy variable that is equal to 1 for a yes response and 0 for a no response, γ* is the conventional probit coefficient vector, and the normal cumulative density function is the probability that y i =1 (Judge et al., 1985) .
The data were adjusted by sampling weights to account for the fact that the survey sampled some regions at higher rates than others. Not doing so could lead to biased coefficient estimates. Multiplying the data by the weights gives greater weight to the observations from the regions with the lower probability of being selected and decreases the weight to the observations from the regions with higher probability of being selected. For estimation, the weights are multiplied by the sample size and divided by the sum of the weights so that the sum of the weights across the observations is the sample size (Greene, 1992) . Performing weighted estimation without scaling the weight variable in this manner can result in very low standard errors, and thus, very high t-statistics for the estimated coefficients (Greene, 1992) .
Confidence Interval Estimation
To tell us if the benefit measures are statistically different from zero as well as to allow statistical comparisons between the estimated benefit measures, it is necessary to construct confidence intervals around the benefit measures. In this paper, confidence intervals around the welfare benefit estimate are constructed using an analytic method (Cameron, 1991) . Since WTP Equation (2) is linear, it is a simple matter to construct an interval estimate for E(WTP) (e.g., see Johnston, p. 1996 ). Cameron's (1991) procedure is used to transform the conventional probit coefficient vector γ* into the β vector (essentially by dividing the explanatory variable coefficients by the negative of the bid coefficient) and the covariance matrix for γ* into the covariance matrix Σg. Given Σg and Equation (1) and appealing to the central limit theorem, a (1-θ) × 100 percent confidence interval around E(WTP|x 0 ) is
4)
Other methods for constructing confidence intervals are described in Cooper (1994) . 
Appendix B Estimation Procedures and Standard Error Calculation for Net Economic Values
Appendix C
Probit Equation Results
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